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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMHUU Ha YPOBHE CpEIHEro o0Iiero oopa3zoBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npencraBineHHbIX B DefepanbHOM roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peaqu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHUM «CTpaTerun pas3BuTusi BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 xaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnnpoBaHHOTO,
npouabHOrOo OO0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU B COLMYME, a TaKXKe JJIs
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOW M3 MPUOPHUTETHBIX TUCIUTIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEPIIPETAli0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkenusmu  GI'OC COO o B3auMOOOYCTIOBIECHHOCTH II€JICH, COACpIKaHMS,
pe3yNbTaToB O0ydeHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}OpPMAIIMOHHO-METOAMYECKAs, peaau3anus KOTOpol obecreunBaeT
NOJIyYEHHE TPEJCTABICHUS O LEJsX, COAEpXkKaHUM, OOLIel cTpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHS O0YYaIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQus;

e OpraHM3alMOHHO-IIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHUH OOYyYaromuxcsi B
paMKax HWTOTOBOM arrectal B (OpMe E€IWHOTO TOCYAApCTBEHHOTO
HK3aMEHa M0 XUMHH.

[Iporpamma a1 yriayOIE€HHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpejiefieHne Y4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUISL U3YYEHUS OTACIbHBIX TEM;

e TMpeIjaracT NPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMU
IPOTPaAMMBI CpeaHero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
CoJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMUMHUHU IPEayCMOTpEeHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTaBJISIOLICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBMM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBaHHOTO O0yUeHHS Ha YpPOBHE CpeaHero obimiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TaloM  [OJYYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yUYEHHUS CHCIHUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIUINH B By3aX M OPraHU3AIUSAX CPEIHEro MpoQecCHOHATBHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  pPACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW |
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsl, B TOM YHCIIE C IEPCTICKTUBOM MOCIEIYIOMIETO MOTYYCHHS XUMHIECKOTO
oOpa3oBaHus B OpraHu3amusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyeMbIM peE3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEbHON MPOTrpaMMBbl CPEIHEro O0OIero o0pa3oBaHUs
U3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha peUIeHUE 3ajaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00O0OIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aliy COJEpKaHUsl ATUX KypCOB B MPOrpaMMe IO XUMHU 32 OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh TMPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3Yy4YeHHMs MpeaMera. ITa cucTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YriIyOJ€HHOM YpOBHE H3Yy4YeHHUs IMpeAMeTa obecredeHa
BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMA 3HAHUW O XUMHUYECKUX
AJIEMEHTaX U CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YTIyOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHMs PeaKIlfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XMMHUYECKOW KUHETUKHU
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamudeckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS DHEPreTUUECKUX M3MEHEHUN TIpu €€ 00pa30BaHHUM U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEakiui  JOomodHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce opraHnyeckoil XMMHUM MpPU PACCMOTPEHUH PEAKIMOHHOM CIOCOOHOCTHU
COCIMHEHUI ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWe WMEET TO, YTO Ha COJEpPKAaHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYCHHSI I KIACCOB ONMPEeIEHHOT0 mpoduis (TJIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIUSHUE CMEXXHBIC TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduis O0bimoe
3HaueHHe OyayT WUMETh AJIEMEHTHl yu4eOHOTO MaTepuana mo olmieit xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMMHHU U B (PU3HKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3UKE), 3aKOHBI COXPAHECHHS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIMK yAENbHBI Bec OyaeT MMETh OpraHuYecKas
xumusi. B 3TOM cioyyae  mpenocTaBisieTCs  BO3MOXKHOCTh  Jjig  Ooiiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€IKHU, YIIeBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToM 3HaHUS O COCTAaBE M CBOMCTBAX MPEICTABUTEIEN
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHS
OOLIIEHAYyYHBIX METOJOB NTO3HAHUS U OIbITa TPAKTUYECKOTO MPUMEHEHHUST HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-Hay4YHBIE MpeaMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATYpay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIICHHON 3HAYMMOCTH SIBIIAE€TCS (DOPMUPOBAHHUE OCHOB
HAyKd XHUMHU Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPaKTUYECKON
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYEeCTBA: B  pELIEHUH  IpodiieM
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOWLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JISKAUMX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAITBHBIX
MOHATUM, 3aKOHOB M TEOPHUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUS XMUMHUYECKUX PEAKUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYCCKUX 3HAHWA MJII OOBSICHCHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIEACTBUN
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOUMBIX IS TPUOOPETCHHS] YMEHUH OPHCHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U IMTOBCEIHEBHOM JKU3HHU.

B rmuraHe peanmuzanmuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oOpa3oBaHUS TPU H3YUYCHHUH
npeaMeTra «XuUMHS» Ha  yIAOyOJIEHHOM  ypOBHE OCOOYIO  aKTyaJIbHOCTH
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥  CaMOBOCIHMTAHMIO  Ha  OCHOBE  YCBOGHUSA
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO TMPHUPOOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIHbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE CpemHero obmiero oopasoBaHusi, coctabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHUYeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemectB. [loHsiTHe O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHNE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUH. MoNeKynspHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpali¢HHas,
ckenetHass. M3omepus. Buuabl wH30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnexTpoHHble YPDEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o kKiIaccupuKalUd OpraHUYecKux BemiecTB. lloHaTtue o
dbynkimonanbpHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa opranudeckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTI€JIbHBIX MPEICTABUTEIEH.

OcobeHHocTy U KiIaccuUKauUs OpraHUYecKuX peaknuid. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX IPEBPALLICHUI:
O3HAKOMJICHHE ¢ oOpa3laMHU OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaAaHUE U TOPEHHUE), KOHCTPYUPOBAHHME MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasbl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp -
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME peaklnil paJuKaaIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMSI M XUMUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CrocoObl MONYyYEeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN — alKEHOB,  Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzomepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JUeHOB. CrocOObI MOTyYeHUs U IPUMEHEHUE aIKaIUEeHOB.

Anxunbl. ['oMonorudyeckuii psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XUMHUYECKHE  CBOMCTBA:  pEaKIUU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOCHHE MOJICKYJbl OeH301a. PU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOECIMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoa. [lomumepusanus ctupona. CnocoObl MOTyYeHUs U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJjIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3EC
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa KaJiks, B3aUMOJICUCTBUE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIIECTBAX, IOJydeHUE OITHICHA U
U3Y4YeHUE €ro CBOWMCTB, O3HaKoMjieHHe C KojulekuusmMu «Hedtb» u «Yromby, C
oOpa3liaMy  TUTACTMAcC, KaydykoB M PE3WHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudeckKue coeJHHEHHUA.

[IpenenvHble omHOaTOMHBIE CcHUPThHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U  kiaccudukamus. dusznueckue CBOMCTBA  MpeneNbHbIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, Jeruiparalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYEeCKUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TNPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUIEHIVIMKONb U TIULEpUH. DU3NUecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIUMU 3aMEILECHUS, B3aUMOJEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
JlelictBe Ha opranu3M 4enoBeka. C(CrnocoObl TMOJAyYEeHHS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO sAnpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauecTBeHHble peakiiuu Ha (eHos. TokcuuHOCTh (heHora.
CrniocoObl nosrydyeHus u npuMeHenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEeaKUuu C Yy4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Duznyeckne M XUMHYECKHUE CBOWMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpeIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepucTuka yriaeBoaoB. Kinaccudukanus yrieBoaos (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIIUPTOBBIX U aJIbJIECTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxman,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpoOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHE
CBOMCTBA Kpaxmajia: TMApPOJN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUIPOJIN3, MoTydyeHue 3(UpoB 1eitoio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMO/JICMICTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATUJIIOBOIO CIIMPTA B aJbJIETUJ HA PACKAJIEHHOM MENHOU IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMIEepuHa €
ruapokcuoMm Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmayia ¢ MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a/ad 1o teMam «CHUpThl U
denoinby, «KapooHoBbie KUCTOTHI. CI0KHBIE d3PUPBD».

A3oTcoaep:kalye OpraHudeckue coelMHeHnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmas dopmysia, U30MEepHsi, HOMEHKIATypa U (PU3NYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anuaTHUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJICHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeJACTaBUTE]Ib aMUHOB apoMarudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPy aTOMOB B MOJieKyJie aHuiInHa. OcoOEHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUS M TpUMEHeHue anudaruyeckux amuHOB. [lonmydenune anunuHa u3
HUTPOOCH30IA.

AMuHoOkucnoThl. HomeHknarypa u n3omepusi. OTnesibHbIe IPEACTABUTENH Of-
AMHMHOKHCIIOT:  TJIMLWH, ajnaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJCHCAUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kaxk npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TPETHUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILLCHUI:
pacTBopeHuEe O€NKOB B BOJE, AEHATypalus OEIKOB MpPU HATPEBAHUM, LIBETHBIC
peakiuu Ha O€JIKW, peIIeHHEe OHKCIePUMEHTANIbHBIX 3ajlad [0 TeMaM
«A3oTtconepxamue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BoicokoMOJIeKYJISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPU3ALNN, CPEAHSS MOJEKYJIIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPUI,  MOJTUCTUPOJ, TMOJIUMETUIMETAKpUiIaT, MOJIUKApOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, MIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMu MPUPOHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccudukaius, HaOIOIeHuEe, H3MEpEHUE,
AKCHEPUMEHT, MOJENb, MOJACIHUPOBAHHE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYMHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIUs,
Macca.

buonorusi: knmetka, opraHu3M, JKocHcTeMa, Owocdepa, wmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHUE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIlMOHAJIBLHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000J0UEK aTOMOB, KBAHTOBBIC YHUCJIA. DHEPreTUYECKUEe YpPOBHU U
noaypoBHU. AToMHBIe opOuTanu. Kinaccudukamus XuMUIEeCKUX dJIEMEHTOB (s-, p-,
d-, f-amementsr). PacmpeneneHuwe 5SIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MIEPBOT0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(PUTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIIHBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cuctreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b MEpUOAUUYECKOTO 3aKoHA U llepuogmueckoil cUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNImaM W NEpHoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.11. Menneneena.

XuMHUeckass CBSI3b. BuAbl XMMHWYECKOM CBS3U: KOBaJICHTHAas, HOHHAas,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIApHBIE B3aUMOJICUCTBUS.

BanieHTHOCT, W BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenHEHUsIX. COCcTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISPHOrO M HEMOJIEKYJISIPHOTO  CTPOCHHUSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. Mctunnable pacTtBopsl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPraHMUECKUX BEIEeCTB. TpUBHUAIIbHbBIC
Ha3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEMIECTB; 3aKOH COXPAHEHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKThl XUMUUYECKUX PEaKIIUH.
TepMoXxuMHYECKUE YPaBHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMHUueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHUTpasbHas,
mienounas. Bomopoaueiii nmokazatens (pH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBUTENb. IIponecchl OKHUCIEHUSI U BOCCTAHOBJICHUS.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBpaIlCHUIA:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TIPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, OIPEICIICHHE
Cpelbl PacTBOPOB C IOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TUUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMH W TIOJIOKECHHE XUMHYECKOIO
paBHOBECHSL.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuognueckor cHCTEME  XUMHYECKHX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYECKUEC
CBOMCTBA HEMETAJJIOB. AJUIOTPONHUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAJUIAMM UM  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnuBHBIE IIEMEHTHI.

lamorensl. HaxoxneHue B mpupoze, COCOOBI MOMydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOPOIACOIepKaIIue
COEIMHEHUS TayoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHUS
rajgoreHoB. [I[puMeHeHNe TaloreHoB U UX COCINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJyUYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxpaeHue B TpUpoJE, CIOCOOBI MONy4eHUs, (U3NYEecKue u
xumuyeckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupojAe, CHOCOOBI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTPpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CnocoObl MONMydeHUs, (PU3MUYECKUE U
xumuyeckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(Il), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKu. [IprMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €T0
COE€IMHEHUM.

Kpemuuii. HaxoxaeHue B mpupojie, CIOCOObl MOJIy4YeHHUS, (PU3HUECKUE H
xuMuueckue cpoiictBa. Oxcua kpemuusi(IV), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coequHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne mMeraiuioB B Ilepuoanueckor cucrteMe XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHHUS DJIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY W TEXHUKE.
CriaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psif  HanmpspkeHuid MeTtawioB. OOmme  crnocoObl

MOJy4YECHUS METAJIOB: TUAPOMETAILTYPIHS, MMAPOMETAILTYPIus,
anexktpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOpPpO3UH.

Oo6mrast xapakrtepuctuka MeTawioB [A-rpynmsr [lepuognyueckoit cCUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCANHEHUMN.

OO6mrast xapakrepuctiuka metamuioB I[A-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJiydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BEIIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTPAHEHUS.



AJIOMUHUN: TIOTydeHue, (GU3NYECKre U XUMUYECKHE CBOWMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast  xapakTepucTuka MeTawioB moOouHblx mnoarpynn (b-rpymnm)
[Tepunoarueckou CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Ou3NYECKUe U XMMUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U AuUXpOMaThl, UX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyyeHrne U NpUMEHEHUE XpoMa.

Ou3nyYecKkue W XMMHUYECKHE CBOMCTBA MapraHila U €ro COCIMHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat xanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMUUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHuil. OKCHUIbL,
ruapokcuanl u conu kenesza(ll) u sxeneza(Ill). [lonyueHue u mpuMeHEHHUE Kele3a
U €ro CIUIaBOB.

DU3nUEeCKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: momydyeHue, (GU3MYECKHE U XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIa ¥ TUJPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpumeHnenue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
U3ydyeHre o0pa3loB HEMETaIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHCJIOpOJE, M3Y4YEHHE KOJUIEKIMH «MeTamuisl M CIUIaBbl», B3aUMOJICHCTBUE
MIEJIOYHBIX U IIETOYHO3EMENBHBIX METAJUIOB C BOJAOW (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOPaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIC PEAKIIMM HA HEOPTaHUUYECKME aHUOHBI, KATUOH BOJOPOJa
U KaTHOHBl METAJUIOB, B3aMMOJEUCTBHE THUIPOKCUIOB AIOMHUHUS U LUHKA C
pacTBOpamMu KHCJIOT U ILIEJIOYEH, PELIEHUE DKCIEPUMEHTAIbHBIX 3aJa4d 10 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xuMun B o0ecrnieueHN yCTOMYMBOIO pa3BUTHUs yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAaHHUSI UM METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbBIE
crocoObl MOYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEPE MPOU3BOJICTBA aMMHUAKa,
CEepHOU KHCIIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOJMYYEHUS! METAILUIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumusgs H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIB30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiib XumMuy B pa3BUTUHN MEIULIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe N00aBKU. Poib xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MPENaparoB OBITOBOM XUMHUHM B MOBCEIHEBHOU
KU3ZHU.

XUMHSI B CTPOUTEILCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OEeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OpECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl s 3neKTpoHukd. HanoTtexHomorum.

PacuétHrnle 3agaun.

Pacuétel: Macchl BelmiecTBa WM 00BEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEAKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHMeECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakiuu, €ciad OJIHO M3 BEIIECTB JAHO B BHJE pPAcTBOpa C ONPEACIEHHOMU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHIUECHTpPAllMM BEILIECTBA B PACTBOPE, MOJHM BbIXOJA IPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzarus ~ MeXnpeaMETHBIX  CBsA3€H MpU  HM3ydYeHHH  OOmed
HeopraHmyeckoi xumuu B 11 Kiacce oCyIIeCTBISICTCS Yepe3 UCIMOJIb30BAHUE KaK
OOIIIUX e€CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TIPUHATHIX B OTAEIBbHBIX
MpEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEPUOIUIHOCTD, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

®usuka: wMarepus, MHUKPOMHUD, MAaKpOMHUDP, aTOM, DJJEKTPOH, NPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, OO0BEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, HJICAJIbHBIA Tra3,
¢du3nUecKkre BEIMYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KocucTeMa, ouocdepa, MeTaboIN3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBOIbI, HYKIIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U ITIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIE TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMUYECKasi NPOMBIIIJIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHBIC
MaTepHuaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IMHUILIEBAs MPOMBIILICHHOCTb,
dapmalieBTHUECKAS MIPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETHUYECKUX



mnmpemnaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTI'HU.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MpeIMeTa «XUMHs» Ha YPOBHE CpPEIHEr0
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALMM K
0Oy4eHHIO; TOTOBHOCTH M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpMHPOBAHHOCTh OMbITA TO3HABATEILHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B MPoLecce peaau3aluu o0pa3oBaTeIbHON NEATEIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HAaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHATH3E PA3TUYHBIX BHIOB YY€OHOH JESITEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHHSI TOTO, YTO JAHHbIE HAYKH €CThb pPE3yJibTaT
JUINTENbHBIX ~ HAOMIONEHUH, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MHQPOpMAIMU O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH C
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJl OE301AaCHOr0 OOpallleHUs] C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

NMOHUMAHUSI IIEHHOCTU TPABUJI HWHIWBUAYATBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HMCCIE0BATENbCKOM
JESTEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHIAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW JEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpPaeKTOPUH
oOpa3oBanusa, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MMOHMMAHHS TJIOOAJTBHOTO XapakTepa HKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATILHOM CpEIbI;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKHUE
MOCJICACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCS MMM B TO3HABAaTEIbHOW, KOMMYHUKATUBHOM M COIMATIBbHOU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY’KAroIeM MHUpPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpoOJieM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU Ui  COBPEMEHHOM
UUMBUIIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBIECHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00AIBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYEHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXIOTO 4jeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKUE 3HAHMS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
caMOOOpa30BaHHI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUMW MO XHMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
NeATEebHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3zoBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHeHU(pUKYy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

YHUBEpPCAJIbHbIE y4eOHble JEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHWS M yHUBEpPCAJbHBIC yueOHBIE
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHvYecKHe JIeiCcTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENBHOCTH C IOCTABICHHBIMU LIEISAMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIacCU(PUKAMKM BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJI€Th OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
JEATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, MNPUMEHEHUIO Pa3InYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XHMHUYECKOrO COJEp)KaHUs, CIPAaBOYHbIE IOCOOMUS,
pecypcel MHTEepHeTa), aHaIM3UpoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npUOOPETaTh OMBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaIruu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U APYTHE);

WCIIOJBb30BaTh HAYYHBIM A3bIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WH(POpMANME: NPUMEHITh MEXKIpeAMEeTHbIe ((hHU3udecKkue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B XO€ AUAJIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPEITOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOT0 KCIMEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTO TPOEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECHOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUMU B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JeSTENbHOCTh, ONpenesss €€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJIEAOBATENbCKUX 3a/ad, BBIOMpATh Haubosee
b (eKTUBHBIN Ccrmoco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
10 OCBOCHUIO, MHTEPIIPETAIIUU M MPEOoOPa30BaHUIO 3HAHUM, BHUIBI EITEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEHl. B
porpaMMe IO XUMHUU MPEIAMETHBIE PE3yNbTaThl MPEACTABIEHBI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK U €€ POJu B OOECIEUEHHH YCTOMYMBOIO



Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B PA3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHU U palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUSI M OOIIEH KYJIbTYphI
YeJloBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBbIO ¥ IPUPOJIHOM CPEJIE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHSATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U SJIEKTPOHHAsI
o0onoyka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOuWTanel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Ipymmna, pajaudkan, CTPYKTypHbie ¢GopMmylbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasT M MPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHACTIOPOJI- U a30TCOJEpKAlIUE OpraHuYeCKUe COCAMHEHHs, MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MenneneeBa, Teopusi CTPOCHHS OPTraHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XMMHUYECKHX pPEaKlUHi, TEPMOJUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30oMepHBIN 3¢ exTol, opuentanTsl 1 u Il pona);
(akToONOTrHYEeCKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NEATEIbHOCTH  YE€JIOBEKa, OOMMX  HAYYHbIX MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HeTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIMA U PaCKpPbIBATH MX CYIIHOCTD:
OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUA  TOCPEICTBOM  COCTaBIICHHS



ANIEKTPOHHOTO OallaHCca »JTUX peaklUMid, peakuuid HOHHOro OoOMeHa NyTEM
COCTABJICHUS UX NOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHECHUN;

M3rOTaBIMBATh MOJEINA MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WILIFOCTPALIUU
X XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HW3YyUYECHHBIX
OPraHUYECKUX BEIIECTB [0 HMX COCTaBy M CTPOCHUIO K OIPEAECIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIE HAa3BaHUS JJIsI OTIEIBHBIX
npejcCTaBUTENE OpPraHMYeCKUX BEIIECTB (ITHIICH, alleTWIICH, TOJIYOJI, TJIMIICPHH,
ATUJICHTIIUKOJb, (DEHOJ, (QOpMaNIbJICTU, alleTAIbJICTU, AalleTOH, MYypaBbUHAas
KHMCJIOTa, YKCYCHasl KHCJI0Ta, CTEAPUHOBAsA, OJIEMHOBAsI, TAJIbMUTUHOBAsA KHUCJIOTHI,
TJIMIMH, aJlaHWH, MajbTo3a, PpyKTO3a, aHWUJIWH, JUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

chOpMUPOBAHHOCTh yMEHHUSI OMNPENETATb BUJ XUMHUUYECKON CBS3M B
OpPraHMYeCKUX COCIMHEHUSX (KOBaJ€HTHas W MOHHAs CBS3b, G- WU T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJIOKCHHUS TEOPUU CTPOCHUSA
oprannueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3uYecKkue MU XHMHUYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: AJIKAHOB, IMKIJIOAIKAHOB, aJIKEHOB, aJIKaJUCHOB,
AJKUHOB, AapPOMAaTHYECKUX YIJIEBOAOPOAOB, CIMUPTOB, aJbICTHUIAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, TPOCTHIX U CJIOXKHBIX A(DUPOB, )KUPOB, HUTPOCOCAUHEHUN H
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYKD  CBA3b  MEXAY  HHMH  YPaBHECHUSIMH
COOTBETCTBYIOIIMX XHUMHUYECKUX PpEAKIUM C UCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh YMEHHS TOJATBEPXKAaTh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPTaHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJIEHTHOU CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedTh, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro mnepepaboTKu u
MPaKTUIECKOE IPUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAaYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUU, IKCIIEPUMEHTE
(peasibHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATh 3TU 3HAHUS;



c(hopMUPOBAaHHOCTH yMEHUS MPUMEHSTh OCHOBHBIE ornepauu
MBICTTUTEIPHON JEATeIbHOCTU — AaHajdu3 W CHUHTE3, CpaBHEHUE, 0000IlleHue,
CHUCTEMATH3alIUIO0, BBISIBICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3h XUMUYECKUX 3HAHUN C
MOHSATUSMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PaACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XMUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKACHUID XUMUYECKOU
dbopMyIbl BelIeCTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKHUX DJIEMEHTOB,
IIPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATU3UPOBATH U OICHUBATH
C TO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  IMOCHEJACTBUSI  OBITOBOM U
IPOU3BOJICTBEHHOW JICSATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHMS JJIsSI IPUHATUS TPAMOTHBIX pEIICHUMN
poOJieM B CUTYaIMAX, CBA3aHHBIX C XUMHEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIPHO IUIAHUPOBATh M TPOBOJUTH
XUMHUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMHU YTIE€BOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1a4 110 PACIO3HABAHHWIO OPraHWYECKUX BEIIECTB) C COOJIIOJACHUEM IIpaBUII
0e30macHOro OOpaIlleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynUpoBaTh I€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

cOOMI0IaTh MpaBHJIa YKOJOTHYECKH 11e71eCO00pa3HOr0 MOBEACHHS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENIAX COXPAHEHUS CBOETO 3[I0POBbS, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazatens [1/IK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATHh IICJICHANPABICHHBIN TMONCK
XUMUYECKOU MHGOpPMALIMK B PA3IMUYHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Yy4eOHOM 3aauei.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbBHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHI MOPUPOJBI, O MECTE€ U 3HAYEHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00ECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIECUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUSI U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, DJICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alids aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJCHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, IJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON peakiuu, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH [[.1. Meneneera, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBpAILICHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTHU, CUMBOJMYECKHUI S3bIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IOHUMAHUS
NPUYUHHOCTA W CHCTEMHOCTH  XHMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
MPEACTABJIEHUSI O CTPOEHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHHU3MAaX XUMHYECKHX
peakiui, TEPMOJUHAMMYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSAX X
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OE30IMacCHOM
WCTOJIb30BAHUY Ba)KHEUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATeIBHOCTA  4YeJIOBEKa, OOMMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISTH XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIsi
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  pEaKIHi,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BCIIICCTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKHX 3JICMEHTOB B COCIUHCHUSX, BUJ XUMHYECKOM CBS3M (KOBaJICHTHAas,
WOHHAs, METaJUIMYecKasi, BOJOpPOJHAs), TUI KPUCTAJUIMUYECKONW PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBSI3H;

chOpMUPOBAHHOCTh  yYMCHUM: KJ1IacCU(UIIUPOBATH: HEOpPraHWYECKUE
BEIIECTBA M0 X COCTABY, XUMHUUECKHUE PEAKIIUU 10 PA3JIMYHBIM MIPU3HAKAM (YHUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIIOBOMY 3P (dEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCJICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaliu3aTtopa H
JIPYTHUE); CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
MU3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM;

c(hOopMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOINYECKOT0 3akoHa JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, O0BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKITNH;

c(hOpMHUPOBAHHOCTh yMEHHUH: XapaKTEPU30BaTh »JJECKTPOHHOE CTPOCHHUE
ATOMOB M MOHOB XHMHUYECKHX JJIEMEHTOB II€PBOrO—YETBEPTOrO IIEPHOIOB
[Tepunonnueckoii CHUCTEMBEI J.. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«QHEPTeTUYECKUE YPOBHMU», «IHEPreTUYECKUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOHuTaIn», «OCHOBHOC W BO30YKIEHHOE SHEPreTHUYECCKHUE COCTOSHHUS aTOMay,
OOBSICHATHh 3aKOHOMEPHOCTH W3MEHCHHS CBOMCTB XMMHYCCKHX JJICMECHTOB M HX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N.
MenpeneeBa, BAJICHTHBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAaHHOCTh YMCHHH: XapaKTepH30BaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE  CBOWCTBAa  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TCHETUYECKOM CBA3M MEXIY HEOPTraHWYECKHUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHU COOTBETCTBYIOIIMX XUMUYECKNUX PEAKIIU;

c(hOpMHUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIBLHBIX PEAKIIMM MOCPEACTBOM COCTABJICHHUS JJIEKTPOHHOTO OaiaHca
ITUX pPEaKIui; peakiui HOHHOTO OOMEHa MYyTEéM COCTAaBJICHHS HUX TOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPAaBHEHUH;  peakUMd  TUAPOIM3a;  peakuui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THAPOKCOKOMILIEKCOB IIMHKA U alTFOMUHUSA);

c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKLIHN C Y4ETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTH XHWMHWYECKOM pEaKUMU B 3aBUCMMOCTH OT Pa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIEHUS] XUMUUECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIe)KalllMe B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEpPHOW KHUCIOThI, aMMHaKa,
oOllMe HayyHble TPUHIUIBI XUMHUYECKUX IPOU3BOJICTB; I1€J€CO00pPa3HOCTD
MPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pE€HUsI COOTHOILLICHUS] PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOJCHUE, HW3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIEPUMEHT (pPeabHbIN U MBICJICHHBIN ), UCTIOJB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPAKTUYECKOUN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUSMM U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
NOHSITUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIpPHAS KOHLICHTPALIMS»;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOrO A(ddekTa
peaKkiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKa3aTeliss PacTBOPOB KUCIOT W IIEIOYEH C
U3BECTHOM CTEIMEHBIO JHMCCOIMAlMK; MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO M3 MCXOJIHBIX BEIIECTB JaHO B BHUJAE PacTBOpa C
OmpeIeIEHHOM MacCOBOM JI0JICH PacTBOPEHHOTO BEIISCTBA WJIM JAHO B M30BITKE
(MuMeeT mpUMECH); NONHM BBIXOAA NPOJAYKTa peaKiuu; OOBEMHBIX OTHOIICHHIM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  HMOHHOTO  OOMEHa,
MMOATBEPKICHUE KaUECTBEHHOI0 COCTABA HEOPraHMYECKUX BELIECTB, ONPEACICHUE
Cpeabl pPAcTBOPOB BEHIECTB € MOMOULIBPIO HWHIWKATOPOB, H3YYEHUE BIUSHUS
pa3uyHbIX  (AKTOPOB HA  CKOPOCTh XMMHYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamisy» U «Hemertamne») ¢
co0JII0IcHUEM TpaBuil 0€30IaCHOrO O0palleHus: ¢ BEUIECTBAMHU U Ja0OpaTOPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1efib  MCCJIEAOBaHUSA, NPEACTaBIATh B



paznuuHoi popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BeElECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9JKOJIOTHYECKH II€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3arens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMAILIUK B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHAas
auTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTepHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadbaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a1a4eii.
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Pa3znen 4. A3oTcoaeprkaiiye opraHnyeckue coeIuHeHus
bu6mmoreka [IOK
4.1 AmuyHBI. AMMHOKHUCTIOTHL. benku 12 https://m.edso0o.ru/d69df65
0
Hroro no pazneny 12
Pasznen 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
bu6mmoreka [JOK
5.1 BpICOKOMOIEKYIIAPHBIE COCIUHEHUS 6 https://m.edsoo.ru/d69df65
0
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O 102
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11 KJIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TeM nmudpoBLIe
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproandueckuii 3aKoH
P pHOA bubmmoreka [{OK
1.1 n [lepnoanueckas cucteMma XUMUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB J. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasme 1 1 bubmuorexa [JOK
' BEILlECTB https://m.edsoo.ru/2dd5724
b K
1.3 XUMHUYECKUE PEAKIINU 19 1 3 nommorexa O
https://m.edsoo.ru/2dd57f24
Hroro no pasgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https:/m.edsoo.ru/2dd57£24
2.2 Meramist 23 1 2 bubmorexa HOK
https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoapl 1103HaHUSI B XUMHUHA. XUMUSA U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd5724
Hroro no paszneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Kosun4ecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Ne Koutpo | Ilpaktuu | [lara
/i Tema ypoka Beero | memere ccKite — o0pa3zoBaTe/ibHbIE
pecypchbl
padoTrbl | padoTHI

[Ipeamer u 3HaUEHNE OPTraHUYECKOM
XUMUU, TIPEJICTABIICHUE O

| MHOT000pa3uu OPraHuYeCKUX | bubnmnorexa [{OK
COEIMHECHUN 02.09.2025 | https://m.edsoo.ru/3686e6f5
X.9. «O3HakoMIieHrE ¢ oOpa3amMu
OpraHUYECKUX BEIIECTB)
DIEKTPOHHOE CTPOCHUE aToMa

) yraepojia (OCHOBHOE 1 BO30YKIEHHOE | bubnuoreka [JOK
cocTosiHus1). BaneHTHbIE 03.09.2025 | https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aTOMa yIJiepoja
XHUMHUYECKasl CBSA3b B OPraHMYECKUX

3 coeIMHEHUAX. MexaHUu3Mbl | bubnmnoreka [JOK
o0pa30oBaHus KOBAJICHTHOM CBSI3H, 04.09.2025 | https://m.edsoo.ru/8d39f5c8
crocoObl pa3pbiBa CBsI3EH
Teopust CTpOCHHST OPTAHUYECKUX

4 coezI[)HHeHI/II)ﬁ A. M. 1]:;yTnepOBa 1 brbmmorexa OK

09.09.2025 | https://m.edsoo.ru/9e595¢cb8




Buael uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DIIEKTPOHHbBIE

bu6anorexa [JOK

. 3¢ PeKTh B MOJIEKYJIaX OPraHUYECKUX 10.09.2025 | https://m.edsoo.ru/b0e61661
COCIMHEHU I
[IpencraBnenue o KacCcu(pUKAUUA U
6 CIfCTI::MaTquCKa;I HOMeHK(Jb;aTyEa Bubnuoreia LIOK
11.09.2025 | https://m.edsoo.ru/c212dd21
(IUPAC) opranndeckux BEIIECTB
7 Knaccudukanus peakiuii B bubnuoteka [JOK
OpraHUYECKON XUMHUU 16.09.2025 | https://m.edsoo.ru/ba5706aa
g Cucremarusanus 1 000011IeHIE bu6anorexa IIOK
3HAHUM MO TEME 17.09.2025 | https://m.edsoo.ru/87a37cab
AJTKaHBI: TOMOJIOTHYECKUH s,
obmast popmysa, HOMEHKIIATypa U
U30MEpHs, DIEKTPOHHOE U
9 HpOCT[l)DaHCTBeHng CTpOEHUE bubmmoreia LIOK
18.09.2025 | https://m.edsoo.ru/25a14636
MOJIEKYJT
JI.O. «KoHCTpyHpOBaHUE MOJEIIEH
OpPraHUYECKUX BEIIECTBY
0 il;l:;l;l{‘(l)iCKI/Ie U XMMUYECKUE CBOMCTBA Butnorexa [IOK
23.09.2025 | https://m.edsoo.ru/3137711c
Haxoxenue ankaHoB B IpupoJe.
11 CHOCOg[BI MOJIYYEHUS U npimfe}?eHHe brbmmorexa OK
24.09.2025 | https://m.edsoo.ru/259b0aSb

AJIKaHOB




12

Huknoankanel: oduias ¢popmyia,
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB, CIIOCOOBI
MOJTyYeHUS ¥ IPUMEHEHHE

25.09.2025

bu6anorexa [JOK
https://m.edsoo.ru/156730d2

13

Pemenue pacu€THbIX 3a71a4 Ha
ONPEICIIEHUE MOJIEKYJISIPHOU
dbopMyIbl OpraHUYECKOro BelecTBa
10 MAaCCOBBLIM JIOJIIM aTOMOB
2JIEMEHTOB, BXOJSIIMX B €TI0 COCTaB.
CucreMatusanus 1 00001eHIe
3HAHHUU 110 TeME

30.09.2025

bu6anorexa [JOK
https://m.edsoo.ru/bf84d8eb

14

AJTKEHBI: TOMOJIOTHYECKUH PsiJI,
obmast hpopmysia, HOMEHKIATYpa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue MoJiekyi. CTpyKTypHas u
IIUC-TPAHC-U30MEPHS aJTKEHOB

01.10.2025

bu6anorexa IIOK
https://m.edsoo.ru/273b0ale

15

du3nUeCcKre 1 XMMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBA
X.0. «ObecuBeunBaHue OPOMHOMA
BO/IbI, paCTBOpa MepMaHraHaTa Kajus,
B3aMMOJICHCTBUE allETUIICHA C
aMMHAYHBIM PaCTBOPOM OKCHA
cepedpa»

02.10.2025

bu6anorexa [JOK
https://m.edsoo.ru/21069ccd




CnocoObl OJTy4YeHUsI U IPUMEHEHUE

bu6mnorexa [JOK

16 AJIKEHOB 07.10.2025 | https://m.edsoo.ru/665dc058
[IpakTtryeckas padorta Ne 1 mo Teme

17 "lfl)onvquHe BTzIHeHa U U3YYEHHE €T0 bubmoteta LOK
cBoiicTs" 08.10.2025 | https://m.edsoo.ru/0941eed8
Pemienne pacy€THbix 3a7a4 Ha

18 onpenenellzne MOHeKyHHII;HOﬁ Bubnmorexa LOK

09.10.2025 | https://m.edsoo.ru/e9ea9921
(dbopMyIbl OpraHUYECKOro BElecTBa
AJKaIMeHBI: CONIPSDKEHHBIE,

19 VU30JIMPOBAHHBIC, KYMYJIUPOBAHHBIE. bubmmnorexa [{OK
OcoOEHHOCTH JIEKTPOHHOTO 14.10.2025 | https://m.edsoo.ru/04298c0a
CTpPOEHUS

20 XUMHYECKUE CBOMCTBA COMPSHKEHHBIX bubnuoreka [JOK
JTUEHOB 15.10.2025 | https://m.edsoo.ru/e561253d

o1 CriocoObl IONTy4eHUsI ¥ IPUMEHEHUE bubnmnorexa [IOK
aJIKaJUEeHOB 16.10.2025 | https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH Ps/I,
obmast popmysia, HOMEHKIATYpa,

2 3JIEKTPOHHOE Y MPOCTPAHCTBEHHOE bubnmnoreka [JOK
CTPOCHHE MOJICKYJI, (pru3nueckue 21.10.2025 | https://m.edsoo.ru/68bbccdc
CBOKCTBA

23 XUMHYECKHE CBOWCTBA aJIKHHOB bubmorexa LIOK

22.10.2025 | https://m.edsoo.ru/23493a93




KauecTBeHHBIE peakUi HA TPOMHYIO

24 CBAAL bu6mnorexa [JOK
23.10.2025 | https://m.edsoo.ru/7blc48da
)5 Crioco0bI OTy4eHUs! U IPUMEHEHHUE bubnuoteka [JOK
aJIKUHOB 05.11.2025 | https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4: pacué€rsl 110 bubmmnoreka [IOK
YPABHEHUIO XUMUUYECKON PEaAKIIUU 06.11.2025 | https://m.edsoo.ru/5db8e526
7 Cucremaruzanus 1 0000IIeHNE
3HAHUM 1O TeMe 11.11.2025
ApeHBI: TOMOJIOTHYECKUM psiJl, 001Ias
opMmyIa, HOMCHKJIATypa.
28 ?;JIEKT};)OP,IHOC u HpOCT}g)aHCTBeHHOE: Bubmuorexa LOK
12.11.2025 | https://m.edsoo.ru/a92a7094
CTPOCHHE MOJICKYJI O€H30J1a ’
TOJIyoJIa, NX (pU3NUecKue CBONCTBA
29 XUMHYECKUE CBOMCTBA APEHOB: bubnmnorexa [IOK
peaKIuy 3aMeICHUS 13.11.2025 | https://m.edsoo.ru/ad44alaesd
XHMMHUYECKHE CBOMCTBA apEHOB:
30 peaxkiuu HpI/ICOQZ[I/IHCHI/ISi OKHCJIEHUE bubmmorexa HOK
18.11.2025 | https://m.edsoo.ru/a44alaed
roMoJIoroB OeH3011a
31 OcoOEHHOCTH XMMHUYECKUX CBOMCTB bubnmnoreka [JOK
CTUPOJIA 19.11.2025 | https://m.edsoo.ru/d5018a54
Penienue pacy€THbIX 33724 HA
32 onpenenellzne MoneKynﬂII:[)HOﬁ brbmmorexa LOK
20.11.2025 | https://m.edsoo.ru/53461a2c¢

(dhopMyJTBI OpraHUYECKOro BEIIEeCTBA




33

CrniocoObl oJTy4YeHUsI U IPUMEHEHUE
apeHOB

25.11.2025

bu6anorexa [JOK
https://m.edsoo.ru/6£717d09

34

['eneTnyeckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMU
yTJI€BOJIOPOJIOB

26.11.2025

35

Pacu€Tel M0 ypaBHEHHUSIM XUMHUYECKHUX
peaknuii. CucremMaTu3amus u
0000111eHNE 3HAHUI 10 TEME

27.11.2025

36

IIpuponnsiii ras. IlonyTHbie
He(TSAHbIE Ta3bl

02.12.2025

37

KameHHBII yroiib U POIYKTHI €r0
nepepadboTKu

03.12.2025

bu6anorexa IIOK
https://m.edsoo.ru/69b3398b

38

Hed1b u criocobsl € nepepaboTKHy.
[IprmeneHnune npoIyKToB
nepepaboTku HeTH

X.9. «O3HaKoMJIEHHE C KOJUIEKIIUSIMHA
«HedTb» 1 «YTO0IBY

04.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/2119de78

39

['eneTnueckas cBA3b MEKIY
pa3JIMYHBIMU KJIaCCaMH
YIJIEBOJAOPOJIOB

09.12.2025

40

["anorenonpon3BoiHbIE
YTJIEBOJIOPOIOB: DJIEKTPOHHOE
CTPOEHUE; pEAKIINHU 3aMEIICHUS

10.12.2025

bubmmoreka [JOK
https://m.edsoo.ru/82b4d759




rajorcHa

JIeHCTBHE 1I€I0YEH Ha

A1 raJoreHIPON3BOIHbIC.
B3auMonencTBrue AuragoreHajIKaHOB 11.12.2025
C MarHueM M [MHKOM
4 CucremaTuzais 1 0000IIeHIE bubmmoreka IIOK
3HAHUM 1o pazaeny "YrieBogopoabr"” 16.12.2025 | https://m.edsoo.ru/20e89122
43 KounTposbHast padora mo reme bubmmnoreka [{IOK
"¥YriaeBogopoani" 17.12.2025 | https://m.eds00.ru/95¢9e298
[IpenenpHbIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUN PsiJl, 001Iast
44 dbopmysa, CTPOCHHE MOJIEKYII, bubnuoreka [JOK
HU30MEpPHs, HOMEHKIIATypa, 18.12.2025 | https://m.edsoo.ru/df04cScd
Kiaccudukarus, Guzndeckue
CBOMCTBA
XUMHYECKHE CBOKMCTBA MPEICIbHBIX
OJIHOATOMHBIX CIIUPTOB
X.9. « PacTBOpeHurEe pa3auyHbIX
45 CIIUPTOB B Bo;;, B3aHpM0z[e1?ICTBHe bubmoreta LIOK
23.12.2025 | https://m.edsoo.ru/26ee34fe
ATaHoOJA C HaTpuemM», «OKUCIEHUE
ATUJIOBOTO CIIMPTA B ajbJEruj Ha
PacKaJE€HHOW MEJHOW MPOBOJIOKE
Croco0b! oSTydYeHHs ¥ IPUMEHEHUE brbmmorexa OK
46 https://m.edsoo0.ru/48410000
OJHOATOMHBIX CIIUPTOB 24.12.2025

0000000




[IpocTthie 3gupbl: HOMEHKIATypa U

47 U30Mepusi, 0COOEHHOCTH (PUINUYECKUX brbmmorexa [OK
T XUMIIECKIX CBONCTE 25.12.2025 | https://m.edsoo.ru/c2¢788b2
MHOroaroMHbI€ CIIUPTHI:
ATUJICHTIJIUKOJIb U TJIULEPUH, UX
48 duznueckue u XI/IMI/III:CIE)I/IC ::BOI?ICTBa Bubnuoreia LIOK
30.12.2025 | https://m.edsoo.ru/ee4d84aa
X.92. «KauecTBeHHas peakuus
rmtepuna ¢ ruapokcuaom meau (11)
49 Cnioco0ObI OTy4eHUsT ¥ IPUMEHEHHUE bubnuoreka [JOK
MHOT'OaTOMHBIX CIUPTOB 13.01.2026 | https://m.edsoo.ru/d12e567d
DEHOJI: CTPOCHUE MOJIEKYJIbI
50 (1)1:31/(1):{160(;1/11); iBOISICTEZ.e T}(’)J:(C;I‘{HOCTB Bubmuorexa LOK
14.01.2026 | https://m.edsoo.ru/2ce7268
dbeHona
51 XUMHUYECKHUE CBOMCTBA (peHoa Bubmnorexa LOK
15.01.2026 | https://m.edsoo.ru/037ca5t9
57 CriocoObl TOSTy4eHUsI ¥ IPUMEHEHUE bubnmnorexa [{OK
dbeHona 20.01.2026 | https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2. Perienue
53 SKCIEPUMEHTAIIbHBIX 3a4a4 110 TEME bubnmnoreka [JOK
"CroupTel ¥ QeHOoTBI" 21.01.2026 | https://m.edsoo.ru/fdOced09
54 CuctemaTtuzanus u 0000IIeHHE bubmmoreka [JOK
3HAHHUU O TEME 22.01.2026 | https://m.edsoo.ru/1810cb9b
55 AJbAETHIBI K KETOHBI: SJICKTPOHHOE bubnmoreka [JOK




CTpOeHUE KapOOHUIIbHOM TPYIIIIbL; 27.01.2026 | https://m.edsoo.ru/b139beaa
TOMOJIOTHYECKHUE PSAJIbI, 001Iast
(dopMyIa, n3oMepusi 1 HOMEHKJIaTypa
56 AJNbIeruabl U KETOHBI: (PU3UYECKUE bubnuoteka [JOK
CBOMCTBA; peakMH NPUCOECTUHEHUS 28.01.2026 | https://m.edsoo.ru/c887425c
57 Peakiinu oxkucineHus U KaueCTBEHHbBIE bu6anorexa [JOK
pEeaKIUM anbAETUI0B U KETOHOB 29.01.2026 | https://m.edsoo.ru/a393baa9
53 Cnioco0bI oSTy4eHUs albJIeTUI0B U bu6anorexa IJOK
KECTOHOB 03.02.2026 | https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 Ka2;60HOBLIe KI/ICJIlz)TJII:I O0COOCHHOCTHU Bubmuorexa LOK
’ 04.02.2026 | https://m.edsoo.ru/fecOb113
CTPOEHUS UX MOJIEKYJI
H3omepus 1 HOMEHKIATypa
60 Kap6OIfOBLIX KHCJIOT HXY£H3I/IIIGCKI/IC bubnmorexa [OK
. ’ 05.02.2026 | https://m.edsoo.ru/700cc87b
CBOICTBa
XUMHYECKHE CBOKMCTBA MPEICIbHBIX
61 OJITHOOCHOBHBIX KapOOHOBBIX KHUCIIOT but6mmoreka IIOK
X'b.D. «Xumuueckue cBOMCTBA 10.02.2026 | https://m.edsoo.ru/40e6e0e9
pacTBOpa YKCYCHOM KUCJIOTHI»
Oco0eHHOCTH CBOMCTB MypaBbUHOM
62 KHCIIOTHl. MHOTOOOpa3ue bubnuoreka [JOK
KapOOHOBBIX KUCIIOT 11.02.2026 | https://m.edsoo.ru/bb31be71
63 OcoOeHHOCTH CBOMCTB: bubmmoreka [JOK




HETpEeETbHBIX U ApOMAaTUUYECKUX
KapOOHOBBIX, TUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KUCIOT.
[IpencraButenu BeICIINX KapOOHOBBIX

12.02.2026

https://m.edsoo.ru/83a08773

KHUCJIOT

64 [lonsiTHE O MPOU3BOIHBIX bubmmnoreka [{IOK
KapOOHOBBIX KUCIIOT 17.02.2026 | https://m.edsoo.ru/0d162d9d

65 Cnioco0bI moJTy4eHUs! ¥ MPUMEHEHUE bubnuoteka [JOK
KapOOHOBBIX KUCJIOT 18.02.2026 | https://m.edsoo.ru/7¢065c¢9d
CnoxHbIe 2UPBI: TOMOJIOTUYECKUIN

66 psn, 06maﬂ(z)olzmyna, U30MepUs U Bubmuorexa LOK

19.02.2026 | https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

67 du3nYeCKre U XMMUYECKHE CBOMCTBA bu6anorexa IIOK
a¢hupoB 24.02.2026 | https://m.edsoo.ru/ad6b94b2
Pemenune pacu€THbIX 3a1a4: 110

68 YPaBHEHHUIO XUMUYECKOUN peakluu, Ha
OmpeAeIeHUE MOJICKYJISIPHOM 25.02.2026
(GbopMyIIbI OPraHUYECKOTO BEIIECTBA
[Ipaktuueckas padora Ne 3. Pemenue

KCHEPUMEHTAIbHBIX 3a/1a4 110 TEM
69 3K(;DGGI?)Ho(lele KHCHOTiI.HCno;Hbele ) brbmmorexa LOK
26.02.2026 | https://m.edsoo.ru/486671{b

a¢dwuph!"

70 Kupsr: ctpoenue, GU3NISCKHUE U bubnunoreka [JOK




XUMUYECKUE CBOMCTBA (TUIPOJIN3) 03.03.2026 | https://m.edsoo.ru/al9c5b98
OCcoOCHHOCTH CBOMCTB JKHPOB,
71 COJIep KaIllUX OCTATKU HeHgCI[GHBHBIX bubamorexa LHOK
04.03.2026 | https://m.edsoo.ru/b0331922
XKUPHBIX KUCIOT. JKUPBI B IPUPOJIC
MpbLta Kak COJIU BBICIIUX KapOOHOBBIX
7 KHCJIOT, UX MOIOIIEE JICHCTBUE. bu6anorexa [JOK
[ToHsaTHE O CHHTETUYECKUX MOIOIIUX 05.03.2026 | https://m.edsoo.ru/3¢566565
cpeactBax (CMC)
I'eneTnueckas CBSA3b YrieBOAOPOIAOB H
73 Kncnoponcozlepmam;x oprainzeiknx bubamorexa [OK
10.03.2026 | https://m.edso0.ru/56790c96
BEIIICCTB
74 Pacuétel Mo ypaBHEHUAM XUMHYECKUX
peaxuuii 11.03.2026
75 Cucremaruzanus 1 00001IeHIE bu6anorexa IIOK
3HAHUM T10 TEME 12.03.2026 | https://m.edsoo.ru/f8eaf2eb
OOm1as xapakTepuCcTHKA yIIIEBOJOB U
76 KJIaTCI/I(bI/III()aHI/IﬂperIeBO,Z[Zl]; (Moflo—, bubmmoreia LIOK
17.03.2026 | https://m.edsoo.ru/7a9693al
JIW- Y TOJICaXapU/Ibl)
77 Monocaxapuabl: GU3NIECKue bubnuoreka [IOK
CBOMCTBA U HAXOXJCHUE B IIPUPO/IEC 18.03.2026 | https://m.edsoo.ru/b4bdda2d
[IpumeneHue rIroKo36l, €€ 3HaUCHHE B
78 mimenemenwocm OpraHu3ma bubmorexa LOK
19.03.2026 | https://m.edsoo.ru/5e61122d
79 Jlucaxapupl: caxaposa, MaJibT03a U bubnmnoreka [JOK




nakro3a. Haxoxenue B mpupoe u 24.03.2026 | https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE AUCAXapUJIOB
[Tomucaxapuapl: cTpoeHUE
80 MaKpOMOJII;K?/J'I, q)HZquCKHe u bubnmorewa LIOK
N 25.03.2026 | https://m.edsoo.ru/72a04508
XUMUYECKHE CBONCTBA, MPUMEHEHUE
81 [TonsiTue 00 NCKYCCTBEHHBIX bubmmnoreka [IOK
BOJIOKHAX 26.03.2026 | https://m.edsoo.ru/6216e766
Periennie pacueTHbIX 3a7a4 Ha
20 OIIpEEIICHUE JOIU BbIX0/IA IIPOIYKTA bu6anorexa IIOK
pPEaKIUU OT TEOPETUUECKHU 07.04.2026 | https://m.edsoo.ru/7fde47ef
BO3MOXKHOT'O
23 Cucremaruzanus 1 00001IeHIE bu6anorexa IIOK
3HAHUM O pa3zeny 08.04.2026 | https://m.edsoo.ru/08d4364c
KonTpoabHasi pabora nmo reme
84 "Kncgopoucouzpmamne Bubmmorexa LOK
" 09.04.2026 | https://m.edsoo.ru/42c6678e
opraHuyeckKue coelMHeHHs
AMUHBI: K1accuUKanms, CTpOSHUE
85 MOJIEKYJ, oOmas ¢popmyria, u3oMepusl, bubnmnorexa [IOK
HOMEHKJIaTypa U (U3NIeCcKue 14.04.2026 | https://m.edsoo.ru/efa7ebca
CBOMCTBA
XUMHYECKUE CBOMCTBA
86 am@aTHIeCKNX aMUHOB brbmmorexa OK
15.04.2026 | https://m.edsoo.ru/1bc5cf80
87 AHWJIMH: CTPOCHUE aHWJINHA, bubnmoreka [JOK




0COOEHHOCTU XMMHUUYECKHUX CBONCTB 16.04.2026 | https://m.edsoo.ru/39cd21f1
aHWJIMHA

28 Crioco0bl OTy4eHUs! ¥ IPUMEHEHHUE bubnuoteka [{JOK
anu@aTUuYeCKUX aMUHOB 21.04.2026 | https://m.edsoo.ru/eal 38763
AMMHOKHUCIIOTBI: HOMEHKJIATypa U

29 nzoMepus, (pU3NIeCcKue CBOMCTBRA. bubamnorexa [IOK
OtnenbHbIE TPEACTABUTENN O 22.04.2026 | https://m.edsoo.ru/d1773e80
AMUHOKHCJIOT
XUMUYECKUE CBOMCTBA aMUHOKUCIIOT,

90 X OMOJIOrHMYECKOE 3HAUCHHE bu6anorexa IIOK
aMUHOKHUCIOT. CUHTE3 U THIIPOJIN3 23.04.2026 | https://m.edsoo.ru/77df705a
NENTHIO0B

01 benku kak mpupoIHBIE TTOJTUMEDHI; bubnuoreka [JOK
CTPYKTYpHI OCIIKOB 28.04.2026 | https://m.eds0o.ru/429e9899

92 XHUMHYECKHIE CBOMCTBA OEIKOB Bubanorexa LOK

29.04.2026 | https://m.edso0o0.ru/6237306d
AzoTcoaepxanue

93 FETEPOLMKINYECKUE COCTMHECHUS. but6mmoreka IIOK
HyknenHoBbI€ KUCIIOTHIL: COCTAB, 30.04.2026 | https://m.edsoo.ru/521d1431
CTPOCHHE U OMOJIOTHYECKAs POJIb
[TpakTryeckas pabora Ne 4. Perienue

94 SKCIEPUMEHTAJIbHBIX 3a4a4 10 TEME bubmmoreka [JOK
"A30TCOoaepKaIINE OPTraHUYECKUE 05.05.2026 | https://m.edsoo.ru/8e3c02d1

coenquHeHus"”




[Ipaktuueckas padora Ne 5. Pemenue

95 AKCIIEPUMEHTAIbHBIX 337124 110 TEME bubnuoteka [JOK
"Pacnio3HaBaHUE OPraHUYECKUX 06.05.2026 | https://m.edsoo.ru/bde3{df6
coequHeHN"

KonTpoabHasi pabora no reme
96 "A3ofc011epmalp;me OpraHuvecKue Bubmmorexa LOK
" 07.05.2026 | https://m.edsoo.ru/ce561bc7
coeIMHEeHUsI
OCHOBHbIE TIOHSATHSI XUMUU

97 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN U bubmmnorexa [{IOK
METOJIbl NX CUHTE3a — 12.05.2026 | https://m.edsoo.ru/7aa63ebd
MOJIMMEPHU3ALINSI ¥ TIOJIUKOHACHCAIIUS

03 IImactmaccel. YTunuzanus u bu6anorexa IIOK
nepepaboTKa IIacTUKa 13.05.2026 | https://m.edsoo.ru/82242e0f

99 DJlacToMEphI: HATYPaTIbHBIN bubnuoreka [JOK
CHUHTETHYECKHE Kayuyku. Pe3nna 14.05.2026 | https://m.edsoo.ru/246103ec
Bosiokna: HaTypanbHbIE,

100 HWCKYCCTBEHHBIC, CHHTETUYECKHE. bubnmnorexa [{OK
[Tomumepsl cienuaabHOTO 19.05.2026 | https://m.edsoo.ru/5963a601
Ha3HAYEeHUs
[Ipaktuueckas padora Ne 6. Pemenue

101 SKCIEPUMEHTAIIbHBIX 3a4a4 10 TEME bubnmnoreka [JOK
"Pacrnio3HaBaHue MIacTMace U 20.05.2026 | https://m.edsoo.ru/3aebd77a
BOJIOKOH"

102 O06001IeHNe U CUCTEMaTH3AIIHS bubnunoreka [JOK




HN3Y4YCHHOI'O MaTCpHajia Io TEMC

"BBICOKOMOJIEKYJIIPHBIE COEUHEHNS "

21.05.2026

https://m.edsoo.ru/6a22bled

OBUIEE KOJIMHECTBO YACOB I10
I[TPOI'PAMME

102




11 KVIACC

Ne

KoJsinyecTBO 4acoB

lara

JIEKTPOHHBbIE HU(PPOBBIE

Tema ypoka Koutpoabusblie | IlpakTuyeckue o0pa3oBaTeJIbHbIC
n/n Bcero U3YYCHUS
padoThI padoThI pecypchl

Atom. C

| o 10K

AeP- 02.09.2025 | https://m.eds0o.ru/59¢112ee

aeMeHT. M30ToIbl

| S

’ 03.09.2025 | https://m.edsoo.ru/b4d9fffa

KBAHTOBBIC YUCIIA
K

3 JacCHpHKALIS ( | bu6anorexa IIOK
AUMHIHECKHR SACMERIOB 15 04.09.2025 | https:/m.edso0o.ru/61294af9
p-, d-, f-omeMeHTHI)
P

4 5 aﬁc;pegezem;ea o | bubnuoreka [JOK

ACKIPOHOB TO aTOMHBIM 09.09.2025 | https://m.edsoo.ru/f5f750fe

opOuTasIM
DNEeKTPOHHBIE

5 KOH(UTypaluu aTOMOB | bubnuoreka [JOK
DJIEMEHTOB B OCHOBHOM U 10.09.2025 | https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUM
D

6 HengOHI;He | bubnmoreka [JOK
KOHATYpatiin HOHOB, 11.09.2025 | https://m.edsoo.ru/a0764b24

DNEeKTPOOTPUIATETLHOCTh




Ilepronnueckuil 3aK0H U
Ilepuonnueckas cucrema
XAMHYECKHX 2JI€MEHTOB /1.
H. Menpaeneena, CBS3b C
COBPEMEHHOM TeOpUeEn
CTPOECHUS ATOMOB

16.09.2025

bu6mnorexa [JOK
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U
00pa3zyeMbIX UMHU MPOCTHIX
U CJIOKHBIX BEUIECTB IO
rpynmnam u nepuojam

17.09.2025

bu6anorexa IIOK
https://m.edsoo.ru/f8468927

Cucremarusanuus u
0000111eHNE 3HAHUH 110
TEME

18.09.2025

bu6anorexa IIOK
https://m.edsoo.ru/8fad2942

10

Bunabsr xuMudyeckou CBSI3H.
MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3M.
Bonoponnas cBs3b.
MexmoneKkymnspHbIe
B3aUMOICHCTBUS

23.09.2025

bubnuoreka [JOK
https://m.edsoo.ru/5a8072af

11

BaneHTHOCTH M BaJ€HTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C X

24.09.2025

bubnmoreka [JOK
https://m.edsoo.ru/3d2ca093




TCOMETPUYCCKUM
CTPOCHUEM

IIpencraBnenus o

KOMIIJICKCHBIX
12 COCJIMHEHUAX: COCTaB U bubmmorexa HOK
25.09.2025 | https://m.edsoo.ru/8c66bl2a
HOMEHKJIaTypa
BemecTBa MoseKkyasipHOTO
Y HEMOJICKYJIIPHOTO
13 CTPOCHHS. ?ll’lzmpbl bubmorexa LK
30.09.2025 | https://m.edsoo.ru/e167635b
KPUCTAJUTMYECKUX PEIIETOK
1 CBOMCTBA BEIIIECTB
[ToHsiTHE O IUCTIEPCHBIX
14 cucremax. [IpencraBienue bu6anorexa IIOK
0 KOJUIOMJHBIX pacTBOpax 01.10.2025 | https://m.edsoo.ru/da2¢70e4
HcTruHHBIE PACTBOPHIL:
HACBIIIEHHBIC U
15 HeHacI:EImeHHHe bubmiorexa LIOK
’ 02.10.2025 | https://m.edsoo.ru/e9ccdd8d
PacTBOPUMOCTb.
Kpucrannoruaparst
16 Cnioco0ObI BBIpaKCHHS bubnmoreka [JOK
KOHIIEHTPALMU PaCTBOPOB 07.10.2025 | https://m.edsoo.ru/328e653a
17 Penienue 3amay ¢ bu6anorexa [JOK
HCIIOJIb30BAHUEM MOHSITHI 08.10.2025 | https://m.edsoo.ru/785e0ab4




"MaccoBast JOJIs
pacTBOPEHHOIO BelleCTBA',
"MOJIsIpHas KOHIIEHTpauus"

18

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHUYECKUX BEIIECTB

09.10.2025

bu6anorexa [JOK
https://m.edsoo.ru/bf9e108d

19

Cucremaruzanusa u
000011IEHUE 3HAHUI 110
TEME

14.10.2025

bu6anorexa [JOK
https://m.edsoo.ru/8d2cba3a

20

KounTposbnast padora mo
TemaMm "'CTpoeHue aToma.
IMepuoauyeckuii 3aK0H U
Ilepuoauyeckas cucrema
XHMHYECKHX 3JIEMEHTOB
. 1. MenaesieeBa',
"CTpoeHue BemecTna.
MHuoroo0pa3ue BemecTn"

15.10.2025

bu6anorexa IIOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanus
XUMHUYECKUX pEaKIuil B
HEOPraHUYECKOM U
OPraHUYECKON XUMHHU.
3aKOH COXpaHEHUSI MacChl
BEIIECTB; 3aKOH
COXpaHEHHUS U
MIpeBpallCHUS YHEPTUU TIPU

16.10.2025

bu6anorexa [IOK
https://m.edsoo.ru/6335cdd?2




XUMHYCCKUX PCAKIHAX

22

TenoBblie 3 heKTbl
XUMHUYECKUX PEAKIUM.
TepMoxumMuueckue
YpaBHEHUS

21.10.2025

bu6mnorexa [IOK
https://m.edsoo.ru/d1db86da

23

Breruucaenus 1o
YPaBHEHUSIM XUMHUYECKUX
peakiun u
TEPMOXUMHUYECKUM
YpPaBHEHUSIM

22.10.2025

bu6anorexa [JOK
https://m.edsoo.ru/87b13954

24

CKOpoCTh XUMHUECKOH
peakiuu, e€ 3aBUCUMOCTD
OT pa3JIMYHBIX (haKTOPOB.
Karanu3 u katanmuzaTopsl
X.0. «Paznoxxenue
MepoOKCHJIa  BOJOpoJa B
MIPUCYTCTBUU KaTaau3aTopar»
«IIpoBeneHne peakiuii
HOHHOTO oOMeHa,
onpeeIeHue Cpebl
pacTBOpOB €  IOMOIIBIO
WHJIUKATOPOB, M3y4eHUe
BIIUSHUS Pa3IMYHBIX
¢akTopoB  Ha  CKOpOCTH

23.10.2025




XUMHYECKOW  peakuuud U
[IOJIOKEHUE  XUMHUYECKOTO
paBHOBECUA»

I'oMoreHHsie 1

25 reTepOTreHHbIE PEAKIIUU 05.11.2025
[IpakTrueckas padora Ne |
o Teme "Bansaue
26 pa3aIUYHBIX (AKTOPOB Ha Bubnmorexa LOK
N 06.11.2025 | https://m.edsoo.ru/lfacaldl
CKOPOCTh XMMHYECKOM
peakuuu"
OOpaTuMble U
27 He(f)6paTI/IMI>Ie peaKIuu. bubamorexa [OK
11.11.2025 | https://m.edsoo.ru/30952f9b
XHUMHUYECKOE PAaBHOBECHE
IIpakTyeckas pabora Ne 2
1o TeMe "BiusHue
28 pa3IUYHBIX (AKTOPOB Ha Bubmmorexa LOK
12.11.2025 | https://m.edsoo.ru/3bf34el17
IIOJIOKCHUE XUMHUYECKOTO
paBHOBecHs"
DIIEKTPOTUTHYECKAS
79 nucconuanus. CuibHbIE U bubmmoreka [JOK
cinaObIe JIEKTPOTHUTHI. 13.11.2025 | https://m.edsoo.ru/5f766bdf
Crernenpb IUCCOMALINT
HonHoe npousBeaecHuE
30 BO/JIbI. Cp:z[a Bo;}llblx brbmuoreta LIOK
18.11.2025 | https://m.edsoo.ru/3966ca89

pactBOpOB. Boopoansii




nokazarenb (pH) pactBopa

I'mpponus coment. Peakuun,

31 MPOTEKAIOIINE B pACTBOPAX Bubmmorexa [OK
19.11.2025 | https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTuueckas padora Ne 3
1 1o TeMe "XuMHuUIecKue bu6anorexa [JOK
pEaKIMM B pacTBOpax 20.11.2025 | https://m.edsoo.ru/2e3daeb0
3JICKTPOJIMTOR"
OKHCIUTETIBHO-
BOCCTAHOBUTEJILHBIC
33 peakuu. Baxkneiiue bubmorexa LK
25.11.2025 | https://m.eds00.ru/56226060
OKHCJIUTEIIH U
BOCCTAHOBUTEIIH
MeTon 3AEKTPOHHOTO
34 (C—)JIGKTHOHHO—I/E)OHHOI‘O) bubmmoreia LIOK
26.11.2025 | https://m.edsoo.ru/ftb691387
OajaHca
35 DNEeKTpOan3 pacTBOPOB U bubnmnorexa [IOK
pacIuiaBoB BEIIECTB 27.11.2025 | https://m.edsoo.ru/93fb97d2
36 Pemenue 3ama4d pa3nmuaHbIx bu6anorexa [IOK
TUIIOB 02.12.2025 | https://m.edsoo.ru/5a859d16
37 Pemenue 3ama4d paznmuaHbIx bu6anorexa [JOK
THUIIOB 03.12.2025 | https://m.edsoo.ru/5afa265d
18 CucremaTuzamus u bubnmoreka [JOK
00001IeHIEe 3HAHHUH 110 04.12.2025 | https://m.edsoo.ru/c161eb85




TeMme "XUMHUUYECKHUE
peakuun"

39

KounTposbnas padora mo
TeMe ""XuUMHYeCKHUe
peakuuun'

09.12.2025

bu6mnorexa [JOK
https://m.edsoo.ru/a8a0a930

40

[TonoxxeHne HEMETATIIOB B
Ilepuonnueckon cucreme
XUMHUYECKHUX JIEMEHTOB /.
H. Menneneena u
0COOEHHOCTH CTPOCHUS UX
atroMoB. Ousznyeckue
CBOMCTBa HEMETAJIOB

X.92. ««M3yuenne oOpasmon
HEMETAJIJIOB, TOPEHUE CEPHI,
docdopa, xene3a, MarHus B
KHCJIOPOJIE»

10.12.2025

bu6anorexa IIOK
https://m.edsoo.ru/8ca2dcad

41

AJNIOTpONHUS HEMETAIIJIOB
(Ha MpUMeEpe KUCIopoa,
cepsl, pocdopa u
yriepoaa)

11.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/ef92c91c

42

Bonopoa: nonyuenue,
buznueckre 1 XUMUYECKUE
cBoucTBa. ['napubl

16.12.2025

bubnmoreka [JOK
https://m.edsoo.ru/0aa8f613

43

["anoreHsl: HaX0X/ICHUE B
MPUPO/IE, CIIOCOOBI

17.12.2025

bubnunoreka [JOK
https://m.edsoo.ru/4e223795




noJtyueHust, GU3n4ecKue u
XUMHYECKHUE CBOMCTBA

["amorenoBogOPOIBI.

m Baxneitmue bu6mnorexa [IOK
KHCJIOPOJICOEpKAIINE 18.12.2025 | https://m.edsoo.ru/6b3255e6
COCJIMHCHMS TaJIOTCHOB
JIaGopatopHsie u
MPOMBIIIICHHBIC CIIOCOOBI

45 Hinyqeﬂml raJIOr€HOB. Bubnuoreia LIOK

23.12.2025 | https://m.edsoo.ru/6971acad
[IpumeHeHME TAJIOTEHOB U
UX COCJIMHECHUU
IIpaxkTryeckas padora Ne 4.

46 Pemienue bu6anorexa IIOK
SKCHEPUMEHTAJILHBIX 33434 24.12.2025 | https://m.edsoo.ru/8b26fecd
o Teme "I"ajgoreHsr"

Kucnopon: maGoparopHeie
Y TIPOMBIIIIJIEHHBIE CITOCOOBI

47 MoTy4eHus, GU3ndecKue u bubnmnorexa [IOK
XHMHYECKHUE CBOMCTBA. 25.12.2025 | https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenue
KHCJIOpOJia U 030Ha

48 Okcuabl U EPOKCHUIbI brbmmorexa OK

30.12.2025 | https://m.edsoo.ru/5¢8816a0

49 Pemenue 3ama4d pa3nmuaHbIx bu6anorexa [JOK

THUIIOB 13.01.2026 | https://m.edsoo.ru/2b6d8b4b




Cepa: Hax0XJAEHUE B
MIPUPO/IE, CTIOCOOBI

bu6anorexa [JOK

>0 MOJIy4eHHUsI, PU3NYECKUE U 14.01.2026 | https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
51 CepoBonopo, Cyabpusl bubnmorexa [HOK
’ 15.01.2026 | https://m.edsoo.ru/7¢875999
Kucnopoaconepxkariue
57 COCJIMHEHUS CEPBI. bu6anorexa [JOK
Oco0OEHHOCTH CBOMCTB 20.01.2026 | https://m.edsoo.ru/8cfa2548
CEpHOM KUCIIOThI
[IpakTrueckas padora Ne 5.
Pemienue
53 MGHTMLHHX 3aJ1a4 bubamorexa [HOK
. 21.01.2026 | https://m.edsoo.ru/Oafb05e4
1o TeMe "Cepa u e€
coeuHEHHS"
A30T: HaX0XXEHUE B
IIPUPOJE, CIIOCOOBI
54 ngnzqgmm buzndyeckue u Bubanorexa [OK
’ . 22.01.2026 | https://m.edsoo.ru/badd2255
XUMHYECKHUE CBOMCTRA.
AMMUaK, HUTPUJIbI
Kucnoponconepxamue
55 COCJIMHEHMS a30Ta. bubnmoreka [JOK
OCco0EeHHOCTH CBOMCTB 27.01.2026 | https://m.edsoo.ru/e2965afe

A30THOU KUCIOTHI




IIpumenenue azora u ero

56 coeIMHEHUN. A30THBIC bubamorexa LHOK
28.01.2026 | https://m.edsoo.ru/129f5059
ynoopeHus
®docdop: HAXOKIEHUE B
MIPHUPOJIC, CIIOCOOBI
57 Hgﬂfﬂl:H;IH busnueckue u Bubmmorexa LOK
’ . 29.01.2026 | https://m.edsoo.ru/9a6b43ec
XUMHYECKHUE CBOMCTBA.
®ochuast u pochun
Oxcuasl pocdopa,
53 dbochopconepxkamiue bubnuoreka [JOK
kucyiotel. Conu pochopHoit 03.02.2026 | https://m.edsoo.ru/c7a2d429
KHCJIOTBI
[Ipumenenune gocdopa u
59 erI; coezLHHeHg)ﬁ. bop bubmorexa HOK
04.02.2026 | https://m.edsoo.ru/a218070a
docdopubie yaoOpeHus
IIpakTrueckas padora Ne 6.
PemieHue
60 SKCIECPUMEHTAJILHBIX 33434 bubamorexa [OK
05.02.2026 | https://m.edsoo.ru/8175ac3f
o Teme "A3ot 1 dochop u
HX coeauHeHus"
Yraepo: HaX0XJIeHUE B
g | e e
’ 10.02.2026 | https://m.edsoo.ru/1eb19f9¢

buznuecKkre 1 XUMUYECKUE
CBOWCTBA, NPUMEHEHUE




Oxkcup yrnepona(Il), okcun

62 yraepoaa(lV), yronbnas brbmmorexa OK
CTOTA 1 68 COM 11.02.2026 | https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3inuHbixX bubmmnoreka [{OK
THUIIOB 12.02.2026 | https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B
64 MPUPOJIE, CTIOCOOBI bubnuoteka [JOK
MOJIy4eHHUsl, PU3NUYECKUE U 17.02.2026 | https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
Oxkcun xpemuusa(IV),
65 erMIiII/IepBaSI KI/ICgIOT)a bubmorexa LK
’ 18.02.2026 | https://m.edsoo.ru/3170e7bl
CHJIMKATHI
ero soenmen Crocno BuGmsorera LIOK
66 A —" ’ 19.02.2026 https://m.edsoo.ru/393cdac0
’ https://m.edsoo.ru/5823cefb
CTEKJIa
67 Pemenue 3amau paznmuuHbIx but6mmoreka IIOK
THUIIOB 24.02.2026 | https://m.edsoo.ru/b624{801
Cucrematusanms 1
68 00o0menue SEaHI/Iﬁ 10 bubmiorexa LIOK
25.02.2026 | https://m.edsoo.ru/6e864db5
teme "Hemeranasr"
69 KounTposabhas padora mo bubnuoreka [JOK
Teme ""Hemerasibl" 26.02.2026 | https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToB bubnunoreka [JOK




KOHTPOJIbHOH paloTHl, 03.03.2026 | https://m.edsoo.ru/2b7e9510
KOPPEKIHS OLINOOK
[lonoxxeHne METaII0B B
Ilepuonnueckon cucreMe
XUMHYCCKHUX DJICMCHTOB.
71 Oco06eHHOCTH CTPOCHHUS Bubnmorexa LOK
04.03.2026 | https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK
aTOMOB METAJIJIOB
O6mue pusnyeckue
CBOMCTBA METAJLJIOB.
[IppMeHeHne METaJI0B B
72 6I§Ty U TEXHUKE Bubmmorexa LOK
05.03.2026 | https://m.edsoo.ru/51dac9d3
X.9. «M3yuenue
KOJUIEKIINU «MeTalIbl |
CILIaBEI».
73 CnuiaBbl METaJIOB. bubnuoreka [JOK
Koppo3us meTamios 10.03.2026 | https://m.edsoo.ru/42b872e3
74 Pemenue 3ama4d paznmuaHbix bu6anorexa [IOK
TUIIOB 11.03.2026 | https://m.edsoo.ru/e3de37bb
DIEKTPOXUMUYECKUMN P
HaNPsDKCHUM METaJIOB.
75 O6I§He CITOCOOBI bubmorexa LOK
12.03.2026 | https://m.edsoo.ru/94eb377a

IIOJTYUYCHHA MCTAJLJIOB




76

OO61ast XxapakTepuCTHKa
MeTaioB IA-rpymibl
[Tepnoanuecko cucTeMbl
XUMHYECKUX IJIEMEHTOB.
Hartpuit un xanui:
noJiyueHue, puszndyeckue u
XMMHYECKHE CBOMCTBA,
MPUMEHEHUE TPOCTHIX
BEIIECTB U UX COCAUHEHUN

17.03.2026

bu6mnorexa [IOK
https://m.edsoo.ru/el12c¢26b3

77

OO6m1as xapakTepucTUKa
MetasuioB [TA-rpynmnsl
[Tepuoanyueckoi CUCTEMBI
XUMHYECKUX DJIEMEHTOB.
Maruuii 1 KaJbpIui:
noyiydeHue, puznyeckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEILIECTB U UX COEIMHEHUN
X.D. «B3aumopeiicTBue
ILICJIOYHBIX U
IIEJI0YHO3EMEIbHBIX
METAaJJIOB C BOJIOM»

18.03.2026

bubnuoreka [JOK
https://m.edsoo.ru/7c¢3e49c0

78

JKéctrkocTh BOABI U
CIIOCOOBI €€ yCTpaHeHUs

19.03.2026

bu6anorexa [JOK
https://m.edsoo.ru/c74bfae9

79

AJOMHUHMI: IOJTYYEHHE,

bu6anorexa [JOK




(puznyUecKre 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE

24.03.2026

https://m.edsoo.ru/0e79b266

80

AmdorepHbie cBOMCTBA
OKCHUJa U TUIPOKCHUIA
AIIOMUHUSA,
TUIPOKCOKOMILIEKCHI
AIIOMUHUS, UX IPUMEHEHUE

25.03.2026

bu6anorexa [JOK
https://m.edsoo.ru/5d12d318

81

Pemenue 3a/1a4 pas3JINIHbIX
THUIIOB

26.03.2026

82

[Tpaktnueckas padora Ne 7.
Penienue

YKCIEPUMEHTAIBHBIX 3a/1a4
o teMme "MeTauibl

[JIABHBIX oArpvomn'

07.04.2026

bu6anorexa LIOK
https://m.edsoo.ru/27a4af43

83

OO61mast xapakTepuCTHKA
METaJIJIOB TTOOOYHBIX
noarpynn (b-rpyrmi)
[Tepunoanueckoil cuCTEMBbI
XUMHYECKUX DJIEMEHTOB

08.04.2026

bubmmoreka [JOK
https://m.edsoo.ru/610d7431

84

du3nUeCcKre U XMMHUUYECKHE
CBOIWCTBA XpOMa U €T0
COCIMHECHUH, UX
NIPUMEHEHUE

09.04.2026

bu6anorexa [JOK
https://m.edsoo0.ru/991 1 bef3




85

Baxnenmue coequHEeHUS
Maprasna. Ilepmanrasar
KaJusl, €ro OKUCJIUTEIbHbBIC
CBOMCTBA

14.04.2026

bu6anorexa [JOK
https://m.eds00.ru/039d69c8

86

du3udeckue U1 XUMHYECKUE
CBOMCTBA K€JjIe3a U €ro
coenuHeHuu. [lonyuyenue u
NPUMEHEHHUE CILIABOB
KeJieza

X.D «B3zaumonencrBue
IIMHKA M JKeJie3a ¢
pacTBOpamMu KUCIIOT U
IIeJI0YCH »

15.04.2026

bu6anorexa [JOK
https://m.edsoo.ru/1b7{8741

87

duznueckue 1 XUMHYECKHE
CBOMCTBA MEJIH U €€
COCJIMHEHUH, X
MIPUMEHEHUE

16.04.2026

bubnuoreka [JOK
https://m.edso0o.ru/2bc0f954

88

du3nIECKUe U XUMHUUYECKHE
CBOMCTBA LIMHKA U €ro
COCIUHECHUH, UX
NIPUMEHEHHE.
['uApOKCOKOMITIIEKCHI
IIMHKA

21.04.2026

bu6anorexa [IOK
https://m.edsoo.ru/b1f2beal




IlpakTrueckas padora No §.

Pemienne

89 AKCIEPUMEHTAIbHbBIX 3a7a4 bubnmoreia LIOK

22.04.2026 | https://m.edsoo.ru/abe352ea

1o reme "MeTabl
MOOOYHBIX moArpynm"

90 Pemenue 3a1a4 pa3inuHbixX bubmmnorexa [IOK
TUIIOB 23.04.2026 | https://m.edsoo.ru/a8b83d83
O6006meHue u

01 CUCTEMATU3ALIUS but6mmoreka IIOK
U3YUYEHHOTO MaTepuaa rno 28.04.2026 | https://m.edsoo.ru/e91{e975
teme "MeTasbr"

9 KonTpoabHasi pabora no bubnmnorexa [{IOK
TeMe "MeTasibl" 29.04.2026 | https://m.edsoo.ru/83f63eal
AHaJIu3 pe3ybTaToB

93 KOHTpOJIlID)HOYI?I paboTHI bubmmoreia LIOK

’ 30.04.2026 | https://m.edsoo.ru/9ebff2fd

KOPPEKIHs OMHUOO0K
Ponbs xumuu B
obecrie4yeHuH yCTOMUYHBOTO

04 Pa3BUTUS YETIOBEUECTBA. bubnuoreka [JOK
[ToHnsTHE O HAyYHBIX 05.05.2026 | https://m.edsoo.ru/080fe1{0
METOJ1aX UCCIICAOBAHUS
BEILIECTB
Hayunbie mpuHImIb

95 opr};mmaunil XEMI/ILICCKOFO bubmmorexa HOK

06.05.2026 | https://m.edsoo.ru/2e45a44f

MIPOU3BO/ICTBA.




[IpoMbIlIEHHBIE CITOCOOBI
MOJIYYEHUS BAXKHEUILINX
BEILIECTB

XUMHUYECKOE 3arpsA3HEHUE
OKPYKAIOIIEN CPEABI U €0

bu6anorexa [JOK

06 MOCJICICTBUS 07.05.2026 | https://m.edsoo.ru/9f11bf51
XUMHS U 3I0POBbE
97 yesoBeKa. JlekapcTBeHHbIE bubmmnorexa [{OK
cpeacTBa 12.05.2026 | https://m.edsoo.ru/a6552721
05 | noteenesenmn noenai biGnorea LOK
B 13.05.2026 | https://m.edsoo.ru/1f7b5Sbd2
0e30MmacHOCTH
o | Koo BuGnmorera LIOK
HAPDIOMEPHKIE CPEACTEA. 14.05.2026 | https://m.edsoo.ru/da42d5a9
brrToBast xumus
XUMHS B CTPOUTEIILCTBE.
100 Baxwuenmue cTpouTenbHbIe bubnuoreka [JOK
Y KOHCTPYKIIMOHHBIE 19.05.2026 | https://m.edsoo.ru/61e69003
MaTepHaIbl
X
101 ;/;MI:I: . :C?)BCI;OM ccKite bubnmoreka [JOK
xo03saucTBe. OpraHnyecku
P 20.05.2026 | https://m.edsoo.ru/fd39587d

Y MUHEPAJIbHbIE YAOOPEHUS




102

Cucremartuzanusa u
000011IEHNE 3HAHUI 110
TEME

21.05.2026

bu6anorexa [JOK
https://m.edsoo.ru/db979c¢70

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102




MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUI AJIEMEHT, aTOM, W30TOIIHI,
AJIEKTPOHHAsT 000JI0UKa aToma, §-, p-, d-3JEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE ¥ BO30YXKIEHHOE COCTOSIHWE aTroMma, HWOH, MOJIEKYIa,
BaJICHTHOCTb, AIIEKTPOOTPHIIATETLHOCTb, CTETeHb OKHCIICHHS,
XMUMHUYECKasi CBsI3b (O- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3AIMS
aTOMHBIX OpOWTaNel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJSIpHBIH 00BEM, MOJIIpHAS KOHIIGHTpAIUsl, PacTBOPHI
(MCTUHHBIE, JWUCTEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUAPATHI, YIrIIEPOIHBII
ckener, (GyHKIHOHAJIbHAs TpYIIa, paguKkai, H30MEpbl, CTPYKTypHas
dbopmyna,  wm3omepusi  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPaHCU30MEPHS), TOMOJIOTUYECKHI psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOAEpIKAIlhe COECTUHEHHS, OMOJIOrMYeCKH aKTHUBHBIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKY/ISIPHbIEC COSAMHEHUSI, KPEKUHT, PU(DOPMUHT, TUIIBI
XMUMHUYECKUX peakuuid (OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE, 35K30- U
SHAOTEPMHUUYECKUE, PEAKIIMKM MOHHOTO OOMEHa, TOMO- U T'eTepOreHHbIE,
oOpaTuMble U HEOOpAaTUMBIE), PACTBOP, IEKTPOIUTHI, HEIIEKTPOIMUTHI,
ANEKTPOJIUTUYECKAS JUCCOLUAIUS, CTENeHb JUCCOIMALUY, OKUCIUTEb,
BOCCTAaHOBUTENb, JJEKTPOJIHM3, CKOPOCTb XHUMHYECKOW  peakiuw,

XHUMHNYCCKOC paBHOBeCI/IC)

1.2

TEOPUH U 3aKOHBI (TCOPUS XHMHYECKOTO CTPOCHHSI OPraHUYECKHX
Bewects A.M. byriepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALINH,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

IpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX peaxunﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3daKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMHUYCCKOM PaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYecKue CBEICHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

oOlMe HayyHble NMPUHIUIB XUMHYECKOTO IMPOU3BOJCTBA (HAa IpUMEpe
IPOU3BOJACTBA CEPHON KHCIOTHI, aMMMaKa, METaHOJa, INepepadOTKU

HedTH)

CpopMHpPOBAHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOHHTHﬁ,
NPUMCHATL COOTBCTCTBYIOIIWUC IIOHATHUA MpPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHNYECKUX BELIECTB U UX MPEBPALCHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWHA C TIOHATUSMH W TIPEICTABICHUSIMH
IPYTUX MPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUS W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IUHCTBA MHUpa

CdopMHUpPOBAHHOCTH YMEHHS HCIIOTH30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKMX COEIMHEHUN MEXKIyHApOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlacCaM OpraHu4eckKux |

HCOPraHn4CeCKux COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUS (opmMya HEopraHMYeCKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OpMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCU(PHUIIUPOBATE:

4.1

HCOPraHUW4YeCKUE BCIICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHUA H

KPUTCPUHN I KJ'IaCCI/I(bI/IKaI_II/II/I N3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpraHu4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromunx BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pPCaKiun, MU3IMCHCHHIO CTENEHEH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTb YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) UM HOHOB
XMMHMYECKUX NIEMEHTOB | — 4 nepuonos Ilepuomnueckoit cucremsr JI.H.
MeHeneeBa 1 UX BAJIEHTHBIE BO3MOKHOCTH, UCIOJIB3YS NIOHATHUSA S-, D-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHHU




CchopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMMUYECKUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

[IEpUOJaM U IrpyIIam

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPaBHCHHS XUMHUYECKHX

peaKkuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIUit

7.2

YpPaBHEHUSl pPEaKUM pa3IMYHbIX THIIOB; TIIOJHBIE W COKpAallEHHbIC
YpaBHEHUS peakluii HOHHOTO 0OMEHa, yUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHIA

7.3

peakuuii THUAPOIN3a, PEeaKlnii KOMILIEKCOOOpa3oBaHHUs (HAa TMpUMEpe

TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHpOBaHHOCTH YMEHHS TIOITBEPIKIATH:

8.1

Ha KOHKDETHBIX IIpUMEpax XapakTep 3aBHCHUMOCTH pPEaKIHMOHHOMN
CIIOCOOHOCTH OpPraHMYECKUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBSA3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS aTOMOB U T'PYIII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pean3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaknuit

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCOIECCTB COOTBETCTBYIOIIMMHU

SKCIIEPUMEHTAaMHU U 3allUCAMHU YPaBHEHUHN XUMUYECKUX peaKIii

ChopmupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB U Ba)KHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeMHEeHUM (IIPOCThIe BEIIECTBA, OKCUJIBI, TUIPOKCUIbI, COJIH;
YII€BOJAOPOIbL, TPOCThIE A(DUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXHBIE A(UPBI, >KUPBI, YIJIEBOJbI, AMHUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTH yMEHHUS MPOBOAMTH PACUEThl MO XUMHYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BeIJ_ICCTBa) MNpoAYKTa pCakuuu, €CiInu OJHO
N3 UCXOAHBIX BCUICCTB NaHO B BUJEC paCcTBOpa C OHpG,Z[CJ'IéHHOfI MaccoBOM

JoJiel pacTBOPEHHOTO BEIIECTBA MIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM MM 00BEMHOM JJ0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TEeTI0BOro 3 dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJISHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Biagenue cucremMoi 3HaHMK O METOAAX HAY4YHOI'O IIO3HAHUA SIBJIICHUU
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSTh
9TH 3HAHUS IPU SKCIIEPUMEHTAIBLHOM MCCIEI0BAaHUM BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIOIIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMupoBaHHOCT, YMEHHS TPUMCHATH (MCIOJIB30BAaTh) 3HAHUS O
COCTaB€ W CBOWMCTBaX BEMICCTB [UISI OSKCIEPUMEHTAILHON TMPOBEPKHU
TUIIOTE€3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peakuuid M MPOTHO3UPOBAHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHHUS;
CHUCTEMHBIC XMUMHUYECKUE 3HAHUS JUIsI OOBSICHEHHS W TPOTHO3MPOBAHMS
SBJICHUH, WMEIOIIUX €CTeCTBEHHOHAYYHYIO TPUPONY; JUIsl TPUHSTHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpPOBAaHHOCTH YMEHHsS TUIAHMUPOBATH U TMPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (TOJTYYeHHE ¥ H3YYCHHE CBOWCTB HEOPTAHUYECKUX U
OPraHWYECKUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH YTJIICBOJIOPOJIOB
Pa3IUYHBIX KJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX WM OPraHWYECKHX BEIIECTB) C COONIOJICHHEM IPaBHII
O0e3omacHoro  oOpamieHuss C  BemecTBaMHM H  J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITN HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NTOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEJIECHANPABICHHBIA MOUCK
XUMHUYECKOW MHGOpMAIMK B PA3IMYHBIX HCTOYHHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb MHTepHeT U
Jpyrue), KpPUTUYECKH AaHaJM3UpOBaTh XUMHUYECKYI0 HH(OpMAIuIo,
nepepabaTbiBaTh €€ M KCIOJb30BaTh B COOTBETCTBUU C IIOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHUsI NPOrHO3MPOBATh, AHAIM3UPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJICTBEHHON AEATEIBHOCTU YEJOBEKa,
CBSI3aHHOW C mepepaboOTKOM BelecTB; CHOPMUPOBAHHOCTh YMEHUIA
OCO3HaBaTb  ONACHOCTb  BO3JCHCTBUS  HA  JKUBBIE  OpPraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTels IpenebHOU
JONMYCTUMOW KOHILIEHTpalluM, W TOSACHATh Ha TMpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
O XUMHUmn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnyueckue OCHOBBI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpOCHUsi atoMma. Pacmpenenenue
OJICKTPOHOB II0 JSHCPIreTHUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IH XUMHUYCCKUX
3neMeHTOB. OCOOEHHOCTH CTPOEHHUS YHEPTeTUYECKUX YPOBHEH aToMoB (s-, p-, d-
anemMeHToB). OCHOBHOE€ M BO30YXJAEHHOE COCTOSIHHSI aTOMOB. OJEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIE 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemMeHtoB JI.MI.  Menneneesa.
®usnueckuit cmpica I[lepuonmueckoro 3akona .M. MenneneeBa. [IpuuunHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIIEMEHTOB M HMX COCIUHEHUH [0
MepuoiaM M rpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB MPOCTHIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTB. DIEKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoil cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MEeXaHU3MBI e€ 00pa3oBaHus. MeXMOJIEKYIIpHbIE B3auMOoAeCcTBHUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpOoeHHs. Tumbl KpUCTATIMUYECKUX

peETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knaccubukamwss ~— XMMHAYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemoBsie 3¢ dekThl XuMu4YecKuX peakiuil. TepMoxuMuyeckue ypaBHEeHUs

1.8

OOpatumble peakuuud. XuMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMUUYECKOTo paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I AJucconuanms. CunpHble U ciaOble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, mIcCJIO4YHasd. CreneHb

nucconuannu. Peaknuy HOHHOTO 0OMEHaA

1.10

Iunponus coneii. MonHoe mpousBeaeHue Boabl. Bomopoanslii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd HN0OJIA paCTBOpéHHOFO
BCIICCTBA, MOJIApHAA  KOHOCHTpalUsl. HacpllieHHBIE W HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTD. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKkIuu. IloBeneHue BelEeCTB B cpeaax ¢

Pa3HbIM 3HAUYCHUCM pH Metoasl QJICKTPOHHOTO Oatanca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckix coequHennii. HomMeHkinaTypa HeopraHmuecKux

BCIICCTB

2.2

XUMHUYECKHE CBOWCTBA BAXKHEHIIMX METAJIOB (HATpPUM, Kalauil, KaJdbLUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€lIe30, MeAb) U HX coeauHeHuid. OOme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOWMCTBA BAXXHEUITUX HEMETA/UIOB (TaJOr€HOB, CEPhI, a30Ta,
docthopa, yrimepoga W KpeMHHs) W HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEpIKAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )
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I'enermueckas CBSI3b HCOPraHn4YC€CKX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

#H##Par### 1 nenTudukanns HeopraHuueckux coeuHeHnid. KauectseHHbie

PEAKIIMKU Ha HCOPraHMYCCKUE BEIICCTBA U NOHBI

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMOJIOKCHHUA  TCOPpHUU XUMHNYECKOT'O CTPOCHUA OpPraHUYCCKUX
coenuHennii A.M. BytiepoBa. YTiiepoaHbIN CKEJIET OpraHUYeCKONW MOJIEKYJIbI.
KpaTtHOCTh XUMHUYECKOW CBSI3U. S- WU P-CBSI3H. sp3-, sp2-, sp-TUOpUAM3ALIUN
opOuTasneii aToMOB yrjiepoja. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMUMHYECKOTO

cTpoenus MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[lonsatue o  dyaxkumoHampHOM  Tpymme.  OpueHTarmoHHble  Y(HPEKTHI

3aMECTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalMu OpPraHMYECKUX BemiecTB. HomeHkiatypa
OpraHUYECKHUX COEJMHEHUHN (CHUcTeMaThyeckas) W TpPUBUAIbHBIC Ha3BaHUS

BaKHEHIITHX HpCHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB
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CBoOOIHOpAIMKAIBHBIH W HMOHHBIH MeXaHWU3Mbl peaknuu. I[loHsTHE O

Hykneoduie u snekrpoduie. [Ipasmno MapkoBuukoBa. [IpaBusno 3aiiiieBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PaA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHsia, TI'OPCHUC. HOJ'IyLIeHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJKAaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PaIMKAJIBHOT'O 3aMCIICHU A

3.6

Ankenbpl. XMMUYECKHUE CBOMCTBA: peakiun nMpucCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUE, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), rOpCHUsA, OKUCIICHUA U
IMoJIMMEpHU3allu. HpOMBIH_IJ'IeHHLIe n J1a6opaTopHI>1e CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alKaIUCHOB: pCakiun MPUCOCANHCHUS

(I‘I/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCpPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Ankunbl. XMMHYECKHE CBOMCTBA: PEAKIMM IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATAlUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTydeHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX IPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK KCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBAPKU U PE3KU

MCTAJlJIOB. HpI/IMeHeHI/Ie allCTHJICHA
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Apenpl. XWMHYECKHE CBOWCTBa OCH30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHusl, NpUcoeinHeHusl (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB cruposia. [lommmepusanus crupoia.

CriocoObI MoTy4eHHs! ¥ IPUMEHEHNE apPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATpUEM  KaK CIOCOO  YCTAHOBJICHHS  HaJIM4us
TUAPOKCOTPYNIBI, C  TaJOT€HOBOJOPOJAMH  KaK  CIOCO0  MOJy4yeHHSs
pacTBOpUTENEH, BHYTPU- U MEKMOJIEKYJIIpHas Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »srTaHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs >STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLEPUH KaK MPEACTABUTENM IPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, opomom). [lomyuenue dhenona

3.12

Anbreruapl. XuMUYeCKHe CBOMCTBA MpPENENbHBIX albIETUIOB: THAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakiuusi «CcepeOpsHOTO
3epkaiiay, B3aumoeicTeue ¢ ruapokcuaom menu (II). Tlomyuenue mpenenbHBIX
aNbJIETUJIOB: OKHCIEHUE CIUPTOB, THUApaTalus aleTwieHa. ALETOH Kak

MMPEACTABUTECIIb KETOHOB. OcobenHocT PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA NpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCJIICHHC
AJIKaHOB, AJIKCHOB, INCPBHUYHLIX CIIMPTOB, aJIbACTHUIOB. Briciiue npcaACIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble 3pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OO6patumMocth peakiuu stepudukanuu. [IpuMmeHeHHe CcnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHO NpOMBINUIEHHOCTH. JKHMpBI Kak CIOXHbBIE 3(PUPHI
[JIMLEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XMUMHMYECKHE CBOWCTBA KHUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUIEHHE, >KUPOB Kak CIOCcO0
MPOMBIIIJIEHHOTO TOJIYYEHHUS! COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiimn C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOUHOKHCIOE OposkeHue. [IpuMeHeHue ItoKo3bl, €€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME Aucaxapuisl. ['maposns
mucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala Hu
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmaja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIHOJIO3bI: TUAPOJIM3, IOIy4YEHHE
3¢upoB nemwmono3bl. lloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKUE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakiusi TOpeHHs. AHUIWH Kak TMPEACTaBUTENIb apOMATHUYECKHUX aMHUHOB.
XUMHUYECKHE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMU, OpPOMHOM
BOJOW, oOkucieHue. llolyueHMe aMMHOB QJIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOJI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KakK aM(pOTEpHbIE OpraHUYECKUe
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oenku. XUMHUYECKHE
CBOMCTBa O€JIKOB: TMJPOJIN3, NEHATypalus, KauyeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTh CBOWMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CIOCOOBI TOJIYYEHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIMy TOJIMMEpHU3aIliu U TOoJuKOoHAeHcanuu. Knaccuduxarus

BOJIOKOH

3.19

###PartH# nenTndukanms OpraHUIeCKuX coequHeHui. Pemmenue

OKCIICPUMCHTAJIBHBIX 3a/ja4 Ha paClio3HaBaHUEC OPTaHNYCCKHUX BCIICCTB

3.20

I'enernueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4C€CKHuX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMmHsi B TOBCEAHEBHOW >ku3HHM. IlpaBuna Oe3omacHOW pabOTBI C EIKHUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE X039HCTBO. XUMUS B
IPOMBIIUIEHHOCTH. XHMMHUSl U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HepTU U €€ nepepaboTka (IpUPOIHBIE

HCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U DKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH Cpelpl U €ro
nocnenctsus. Oxpana rugpocdepbl, MOUBbI, aTMOoc(epsl, (GIopbl U (ayHbl OT
XUMHYeckoro 3arpsisHeHus. IIpoGirema OTXOJ0B M MOOOYHBIX MPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIruu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX criocodax MOJIYYCHHUA XUMHNYCCKUX




BEILLECTB (HAa IpUMEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekino M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiuienHass  opranudeckass  xumus.  CpIpp€  au8  OpraHudecKkoiu

MPOMBIIIICHHOCTH
5 HHHPar### Tunbl pacyETHBIX 38129
###Par#H#Pacu€Tpl Macchl BellecTBa WM 00bEMA Ta30B 10 U3BECTHOMY
5.1 KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO U3 YYACTBYIOIIUX B PEAKI[HU
BELIECTB
5.2 ###Par####PacuéTel TeroBoro 3pdexra peakuu
5.3 #H##Par###PacuéTpl 00bEMHBIX OTHOILIEHUH Ta30B MIPU XUMUYECKUX PEAKIIMSIX
5.4 ###Par#H#Pacuétel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB
' peaxiuu, eciii OJTHO U3 BELECTB JAHO B U30BITKE (MMEET IPUMECH )
55 ###Par#H#PacuéTpl MaccOBOM MM 0OBEMHOM JTOJIM BBIXO/1a MTPOTYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOXKHOTO
###PartHt#PacuéTel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
5.6 €CJIM OJTHO M3 BEIIECTB JIaHO B BUJIE PaCTBOpA C OMPEIECTEHHON MAaCCOBOM JI0JIEH
PacTBOPEHHOTO BEIIECTBA
57 ###Par###Pacy€Thl C UCMOIB30BAaHUEM MOHATUH «MACCOBAas JOJIS, «MOJISIpHAs
' KOHLIEHTPALUA», «PAaCTBOPUMOCTH)
###PartH#HaxoxneHre MOJICKYISIpHOU (POPMYJITBI OPraHUIECKOTO BEIIECTBA T10
5.8 €ro IVIOTHOCTH ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOIALIUX B €r0 COCTaB, MU MO

IPOJIYKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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